Molecular pathology of nephrotic syndrome in childhood: a contemporary approach to diagnosis.
Molecular and genetic studies in the last 2 decades have shed new light on the understanding of congenital and infantile nephrotic syndrome (NS). Glomerular pathology may appear as minimal change disease, focal segmental glomerulosclerosis, or diffuse mesangial sclerosis, glomerular diseases now recognized as podocyte injuries and in part caused by altered podocyte genes. Even though genetic mutations are not implicated in all infants with NS, the study of familial disease and congenital NS reveals that proteinuria is in many patients due to specific gene mutations. The most common mutations are in 4 genes, 3 of which are podocyte genes: NPHS1 (Finnish nephropathy), NPHS2 (podocin-induced focal segmental glomerulosclerosis), WT1 (diffuse mesangial sclerosis), and LAMB2 (Pierson syndrome). Furthermore, these studies have improved our understanding of steroid-resistant NS in older children, particularly girls, in whom proteinuria may be due to WT1 mutations. Availability of molecular genetic testing and antibodies to specific gene products are closing the gap between histopathology of pediatric glomerular disease and molecular genetic diagnosis. Recognition of NS variants, which may be reversible (eg, mitochondrial mutations, viral disease), is important. This review discusses the most common entities and the differential diagnosis of pediatric NS from the pathologist's point of view, with an emphasis on congenital (<3 months) and infantile (3 months to 1 year) NS in light of molecular and genetic studies.